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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The invention pertains to a tubular body, especially for the joint eye holding a 
piston cylinder unit, which is formed from a sheet metal blank. 
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b k 2. Description of the Related Art 

|j An outer tubular body is required for the production of a joint eye. This tubular 

Si 

body can be produced from blanks of various types. Blanks which are cut to length from a tube 
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□ &e widely used. Because semi-finished tubular materials are comparatively expensive, 
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gJO alternative tubular bodies made from sheet-metal blanks have been in use for some time. A joint 

Hi 

Q eye of this type is known from, for example, EP 0 884 501 Al. An area where a threaded rod 

Ul 

■0 can be connected is also provided on this joint eye. All joint eyes of this basic design, however, 

suffer from the problem that the amount of tensile force which can be transmitted depends on the 
load capacity of the weld which joins the rolled-up ends of the sheet-metal blank which has been 
15 formed into the tubular body. The load is transmitted to the joint eye in these cases by a load- 
transfer pin (not shown), which is parallel to the weld. 
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SUMMARY OF THE INVENTION 

The object of the present invention is to realize a joint eye which combines the 
cost advantage of the rolled tubular body with the strength of the tubular body obtained by 
cutting a tube to length. 

accordance with the invention, the sheet-metal blank has at least two pressed 
sleeve parts, which are connected to each other by a connecting web. In the final fabrication 
state, the sleeve parts are coaxially arranged, one next to the other, with the end surfaces of the 
sleeve parts facing each oth^r. 

The advantage of the invention is that there is no load-determining weld in the 
direction transverse to the tubular body. It is possible to use a very simple sheet-metal blank, 
which is much cheaper than a semi-finished product in the form of drawn tubing. In addition, 
only certain diameters and wall thicknesses of drawn tubing are commercially available. Such 
limitations no longer apply when the tubular body is made as a stamped and pressed part. 

When it is desired to connect the adjacent sleeve parts to each other, it is possible 
to press a spring element and/or a damping element into the sleeve parts, which spring or 
damping element can also have axial stops to hold the sleeve parts together under tension. 

So that the spring element and/or damping element can be installed easily and 
with reduced stress, it is advantageous to stamp transition surfaces into the ends of the sleeve 
parts opposite the facing end surfaces, these transition surfaces leading to the inside walls of the 
sleeve parts. The stamping process for producing the transition surface is virtually cost-neutral 
in comparison to the machining of a cut-to-length tubular body. 

There is also the possibility of welding the sleeve parts together. 
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So that a connection can be established with an assembly such as the piston rod or 
cylinder of a piston-cylinder unit, it is provided that a pass-through opening for a fastening 
connector is stamped into the connecting web. 

As a logical elaboration, at least the largest length section of the sleeve parts 
extends from the plane of the connecting web to the end surface. It is thus possible to provide a 
longer connecting web. The forming tools for the metal-forming process which determine the 
bending radii and the bending points can thus be inserted more easily, and larger bending radii 
can be allowed. 

According to a preferred embodiment, the pass-through opening has an area of 
expanded diameter at the end next to the facing sleeve parts. The sleeve parts which are in 
contact with each other form the boundaries of the pass-through opening. As a result, the area of 
expanded diameter represents a kind of "clearing" for a connector body, such as the thread on the 
piston rod mentioned above. 

So that the tubular body can be connected more easily to an assembly by means 
of, for example, a threaded element, flat surfaces (flats) for a wrench are stamped on opposite 
side edges of the connecting web in the area of the pass-through opening, These flat surfaces 
have transitions to the adjacent sides. 

There is in principle the option of providing the connecting web with a transverse 
web, which can serve as a retainer in the final fabrication state of the tubular body. In the case of 
a tubular body for a joint eye of a piston-cylinder unit, one could imagine this retainer as, for 
example, a brake line holder. 
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In an alternative solution, the tubular body is stamped from a flat sheet-metal 
blank and has at each end a stamped-in transition surface to the inside wall of the tubular body. 
Thus a tubular body without a weld is again obtained, which has individually specified 
dimensions and is ready to be used with already stamped-in transition surfaces as it comes from 
the die set. 

It is also advantageous for the tubular body to be provided on at least one end, in 
the area of the outside wall, with a sheared edge around the circumference, obtained by cutting 
off the border. Thus a clearly defined external contour is obtained, which meets elevated 
requirements on visual appearance. 

Other objects and features of the present invention will become apparent from the 
following detailed description considered in conjunction with the accompanying drawings. It is 
to be understood, however, that the drawings are designed solely for purposes of illustration and 
not as a definition of the limits of the invention, for which reference should be made to the 
appended claims. It should be further understood that the drawings are not necessarily drawn to 
scale and that, unless otherwise indicated, they are merely intended to conceptually illustrate the 
structures and procedures described herein. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure la shows a sheet-metal blank for a tubular body; 
Figure lb shows a cross-sectional view of the tubular body; 
Figure lc shows a perspective view of the tubular body; 
Figure 2 shows a tubular body as a joint eye; 
Figure 3 shows a tubular body with a cap; 

Figure 4a shows a sheet-metal blank for a tubular body with a retainer; 
Figure 4b shows a perspective view of the tubular body according to the sheet- 
metal blank of Figure 4a; 

Figure 5a shows a tubular body as a stamped/pressed part with transition surfaces 

at its ends; and 

Figure 5b shows a detail of Figure 5a. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

Figure la shows a sheet-metal blank 1, which has sleeve parts 3; 5 at its ends, 
which parts are held together by a connecting web 7. In this exemplary embodiment, the sleeve 
parts are stamped out in a direction proceeding from the plane of the connecting web, so that a 
certain length section 9 stands completely free of the connecting web, whereas end surfaces 11; 
13 are flush with the bottom surface 15 of the connecting web. 

isjjhjough opening 17 is produced in the middle of the connecting web 7. 
The opening is intended to hold a connector (not shown), sucli^sTpTsTon~rod-12_(see Figure 2). 

Transition surfaces 21; 23 are provided on the end surfaces 11; 13; these 
transition surfaces lead to the inside walls of the sleeve parts. In addition, the connecting web 
has flat surfaces 25; 27 for a wrench on opposite sides, these flat surfaces also having transition 
surfaces leading to the adjacent side areas 29; 31 to prevent the occurrence of a notch effect. 
Overall, the sheet-metal blank is designed with mirror-image symmetry with respect to a bending 
axis B. 

For the bending process, a formed part 33, shown in broken line, with a width x is 
placed on top of the pass-through opening 17. Then the left half of the connecting web is bent 
approximately 90° to the right against the formed part 33, and the right half of the connecting 
web is bent approximately 90° to the left, so that the sleeve parts 3; 5 are now next to each other 
and their facing end surfaces 35; 37 are in contact. 

Figure lb shows a cross section of this stage of the forming process. The formed 
part 33 (see Figure la), which has been placed on top of the pass-through opening 17, has the 
effect of creating an area of expanded diameter 39, so that the unavoidable transition radii 41; 43 
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between the unformed connecting web 7 and the sleeve part 3; 5 are situated outside the pass- 
through opening 17. The two sleeve parts 3; 5 form a stop 45 for the connection of the piston 
rod mentioned above. Figure lb thus shows the tubular body 47 in its finished state. 

Figure lc shows the essential details of Figures la and lb of the tubular body 47 
in perspective. As can easily be seen, because the central area of the connecting web is not 
formed, the bottom surface of the connecting web 7 remains flat and can thus serve as a support 
surface for a washer or a cap 49 according to Figure 3. 

Figure 2 shows the tubular body 47 in use as a joint eye, which has a spring 
element and/or a damping element 51, which has been pressed into the two combined sleeve 
parts 3; 5. The transition surfaces 21; 23 facilitate this assembly process. Inside the joint eye, a 
small fastening tube 53 is provided, which serves to hold a fastening element. 

Outside the tubular body 47 in the radial direction, the spring element and/or the 
damping element 51 has axial stops 55; 57, which hold the two sleeve parts 3; 5 together under 
tension. Alternatively, the sleeve parts 3; 5 can also be welded together. In this diagram, it is 
easy to see that the two sleeve parts 3; 5 are seamless in the radial load direction and thus have 
no potential weak spots. 

Figures 4a and 4b, which have been explained in principle above, are provided to 
show that the connecting web 7 can be used for other purposes. For example, the connecting 
web has here a transverse web 59 with an opening 61 at the end, so that the transverse web can 
take over the job of a retainer on the finished tubular body. It could serve as a retainer for a 
brake hose, for example, which must often be guided through this area when the piston-cylinder 
unit is part of a vibration damper. 
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figure 5a shows a tubular body, which is produced from a flat sheet-metal blank 
in a stamping/pres&ng operation. In this stamping/pressing operation, the tubular body is given 
transition surfaces 21\23 at its ends 11;" 13, so that it can more easily accept a spring element 
and/or a damping element 51 as shown in Figure 2. The transition surfaces can be very easily 
5 made during the forming process and do not require any extra effort. A sheared edge surface 63 
cuts off the border 65, which\s an unavoidable result of the forming process. The radial 

h* dimension of this border is very smkll. 
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^ Thus, while there have^ shown and described and pointed out fundamental novel 

^ features of the invention as applied to a preferred embodiment thereof, it will be understood that 

gJlO various omissions and substitutions and changes in the form and details of the devices illustrated, 

P and in their operation, may be made by those skilled in the art without departing from the spirit 

iTJ 

Q of the invention. For example, it is expressly intended that all combinations of those elements 

U1 

and/or method steps which perform substantially the same function in substantially the same way 
to achieve the same results are within the scope of the invention. Moreover, it should be 
15 recognized that structures and/or elements and/or method steps shown and/or described in 
connection with any disclosed form or embodiment of the invention may be incorporated in any 
other disclosed or described or suggested form or embodiment as a general matter of design 
choice. It is the intention, therefore, to be limited only as indicated by the scope of the claims 
appended hereto. 
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